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Abstract 


The spectral contents inside a mode stirred chamber have 
been computed by using the FDTD method. They 
describe the directional dependence of all guided modes 
supported in the reverberation chamber. Correlation 
coefficients between spectral fields generated by two 
transmit antennas have been found for two separation 
distances and orientations of 2x2 MIMO system. By 
finding diversity gains of two MIMO channels, Rayleigh 
and Rician links, the correlation coefficient can be a good 
parameter to predict the performance of MIMO system. 
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Motivation: Measurement of Correlation 
Coefficients for MIMO Systems 
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FDTD analysis by parallel division 
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Investigation of field uniformity by 
Statistical analvsis 
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3 dB Limit 
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E, in Spectral Domain on Observation Plane 
(150x150cm?) at 0.5 GHz 
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(a) Stirrer angle = 0° (b) Stirrer angle = 15° 


The propagation behaviors of Ez change over a rotating mode stirrer. 
The mode behaviors in RC can be found by the spectral contents 


Electric Fields in Spectral Domain on 
Observation Plane 





(a) 1 GHz (b) 2 GHz (c) 3 GHz 


The spectral behaviors of Ez are shown for 1.0, 2.0 and 3.0 GHz. 
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Complex S21 (absorbers of 1 walls) 
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MISO(Multiple-Input-Single-Output) 
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Correlation Coeff. (d=200 mm) 
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Correlation Coefficients 
by S-parameters 


— sd= 200 mm (Free Space) 


sd= 100 mm sd= 200 mm (RC) 
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Comparison of two correlation coefficients 
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2-D field data in RC 
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Cumulative Distribution Function 
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Cumulative Distribution Function 
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Comparison of two data 
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Conclusions 


» The spectral correlation for a multipath environment based on 
a 2x2 MIMO system have been computed on the observation 
planes in the Rayleigh/Rician fading channels inside a mode 
stirred chamber. 

> The correlation coefficients have been obtained and 
compared for different distances and orthogonal polarization 
between two transmit antennas. 


> The proposed method is useful for evaluating the potential 
diversity gain in antenna diversity systems. 
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